The Centre of Expertise for Health and Environment started a biomonitoring campaign at the end of 2001, in Flanders (Belgium). The main purpose of this project, funded by the Flemish government, is to investigate the relationship between environmental pollution and human health. This is done by measuring pollutants and health effects in human beings. Social scientists cooperating with the environmental and health experts proposed to include a questionnaire on risk perception related to environment and health. Taking into account, risk perception is important with regard to risk communication, risk assessment and the management of complex issues such as health and environment. We present the results of our survey of 1,165 mothers of newborn babies, who participated in the first campaign of the biomonitoring. The perception research discussed in this paper can be evaluated as a successful experiment, with potential for further development and use.
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Introduction

Biomonitoring
In Flanders (Dutch speaking part of Belgium) a biomonitoring campaign was started at the end of 2001. For this project, a Centre of Expertise for Environment and Health (http://www.milieu-en-gezondheid.be/) was funded by the Flemish government, for a period of five years. Within this Centre, researchers from all Flemish universities and two research institutes provide different sorts of expertises: from medical-environmental to social scientific experts.
The main purpose of the biomonitoring project is to investigate the very complex relationship between environmental pollution and human health. This is done by measuring some selected pollutants and certain health effects in human beings. The focus lies on three different target groups: newborn babies, adolescents and adults. Each campaign is carried out in eight areas of Flanders. These areas have different environmental characteristics, such as industrialised, rural (the countryside), urbanised, near waste incinerators and near fruit orchards. Part of the objective of this biomonitoring is to focus on a comparison of exposure and health effects associated with these different types of environmental situations. The study was approved by the ethical commission of the University of Antwerp and by the privacy commission. In this paper, we focus on the first wave, new born babies, of which the campaign is finished at this stage. Over 1,100 mothers of newborn babies participated in the perception research.
Co-variables
To measure the exposure and health effects in human beings, biomarkers are used. Exposure markers measure the amount of chemicals present in tissue fluids such as blood. Markers for effect measure the possible biological and health impacts of these exposures. Apart from the environment other factors may influence these markers, such as lifestyle, health status, working conditions and food intake. If we want to investigate the contribution of environmental exposure to the biomarkers, we need to correct for the contribution of other factors, the confounding factors and co-variables. Many of these covariables are quantified through questionnaires. Social scientists within the Centre of Expertise for Environment and Health suggested using this opportunity to add a short questionnaire on perception with regard to environmental risks for human health. In the first campaign, 1,160 mothers of newborn babies completed this questionnaire on risk perception .
Outline of the paper
Firstly, we describe the aim of our research on risk perception and how the questionnaire was designed. We highlight some opportunities for perception research, but also shed some light on the limitations. We will also shortly present insights from literature on risk perception.
Next, the results of the questionnaire are discussed. If relevant, these results are also compared with the results of the biomonitoring. Furthermore, we compare them with results from Eurobarometer research on environment and on health. Finally, we discuss and evaluate our research and approach. We also briefly introduce some options for further use of the research results in the future.
Risk perception
Public health risks related to environmental pollution are scientifically very complex. This is not the only reason why environmental policymaking is difficult. Apart from the lack of unambiguous scientific knowledge, risks are socially complex: they are interwoven with our way of life, with our norms and values. Different perceptions of risk are related to many factors. Next to scientific factors, also social factors are very influential (Covello, 1991; Slovic, 1998; Renn and Rohrmann, 2000) , e.g. whether people are voluntarily exposed to risks, and the distribution of costs and benefits of riskgenerating activities such as industry. Next to this, the amount of trust people have in individuals or organisations that are responsible for risk management is of great importance (Renn and Levine, 1991; Wynne, 1996) . Wynne (1992) also stresses that risk perception is not purely an individual matter. It is part of and shaped by the interaction between people.
When Wynne (1992) discusses risk perceptions as part of a social process, he refers to the concept of social learning. In discussion with other people, the ideas and values that are of importance to the perception of risks are exchanged and tested. People learn from other people's viewpoints. Such a process of social learning can also be understood as negotiation. In discussion between different viewpoints, the problem definition, the meaning or a problem solution strategy can be constructed by mutual learning and negotiating.
Risk perceptions can also be complex because of apparent paradoxes. In a consultation of residents in a neighbourhood next to a heavily polluting factory for example, there seemed to be little unrest about the health risks (Keune et al., 2002; Keune, 2003) . Further research showed that lack of individual opportunities to change the problematic situation, or for residents to move to another residential area, caused people to be more or less resigned to their fate.
Why research on risk perception?
Risk perception research is useful for several reasons. One obvious reason is that purely technical or quantitative research methods cannot explain why people perceive risks as they do: technical or quantitative research methods are limited because of blind spots. Moreover, understanding risk perception is valuable for risk management (Renn and Rohrmann, 2000) . An important tool in risk management, risk communication, needs to take into account risk perception. In order to tackle complex problems such as environmental health problems, it is necessary to incorporate different forms of knowledge of these problems as well as respect the fact that professionals and nonprofessionals, for example, may perceive problems quite differently.
One of the main problems in risk communication is negligence of the fact that different perceptions are relevant and should be respected. Overcoming the gap between science and the public is still one of the biggest challenges of risk communication. Mutual understanding is necessary to create trust in order to solve problems that are both scientifically and socially complex. Risk communication is no panacea though, but will result in fewer misunderstandings and 'better' (informed) conflicts (Drijver and Woudenberg, 1999) . Moreover, from the perspective of perception management, in order to achieve social change, taking perceptions seriously is a prerequisite. Finally, an important reason for taking into account lay knowledge is simply the fact that science itself suffers from many uncertainties and unknowns. Lay knowledge may contribute to the better understanding of problems. A social scientific perspective on risks thus broadens the horizon and offers other ways of understanding and describing reality and the way people socially construct their own realities (Renn and Rohrmann, 2000) .
Research objectives
The first objective of our research was to investigate the perceptions of participants in the biomonitoring study in relation to environment and health issues. This objective was subdivided in three sub-objectives: Do respondents think that environmental problems exist in their neighbourhood? And do they think these problems create health risks?
To what extent do respondents trust actors involved with environmental problems?
How should policies with regard to these problems be arranged in their opinion?
A second objective of our research was to investigate to what extent perception research is of value to biomonitoring research.
Practical and thematic opportunities
The idea to combine perception research with biomonitoring mainly resulted from cooperation between social scientists and the environmental and health experts. The opportunity of linking perception research with questionnaires to several thousands of participants (in three campaigns over 4,000 people) combined with the interest of investigating public perceptions of environment and health issues formed the basis. Moreover, the fact that the biomonitoring is likely to be repeated after several years, offers the possibility of monitoring perceptions over time.
The opportunity to work on integration of different perspectives and forms of expertise, different scientific disciplines and lay knowledge and perceptions, is of great importance for bridging the gap between science and society. Of course, this is a step-bystep process. We cannot expect things to change overnight. It is a rather complex process: different spheres with different vocabularies cannot be expected to 'understand' each other easily. Moreover, some division of labour will of course remain. It does not mean that the scientific specialised expertise is no longer needed. On the contrary, the complexity of the issues at hand necessitates a combined effort. Based on this research, we hope to come up with some indications and hypotheses for further work and research on both perceptions and integration of different perspectives. In Section 4, we will come back to this.
Method
Participants
We had to adapt to the recruitment of participants of the biomonitoring. This meant that only a select group of respondents could be questioned during each campaign: in this case, mothers of new born babies recruited in eight areas in Flanders. Geographically, these regions cover some 20.0% of the total region (22.0% of the surface in Flanders, 20.0% of total population, and 21.0% of the total number of Flemish municipalities). Within these areas, we depended upon the cooperation of a (random) selection of maternity hospitals. All selected maternities were willing to participate. Also participants had to fulfil certain criteria in order to enrol in the study. Mothers had to give written informed consent; they had to be residents of the area for at least five years prior to the study. In addition, they should be able to fill in a Dutch questionnaire. No statistically representative sample of the Flemish population as such was therefore possible. The fact that in the two next campaigns, two different age groups, adolescents and older people, will be monitored will compensate for this limitation to some extent.
The number of participants in each campaign was attuned to the analytical needs of the biomonitoring. In each campaign, 200 participants are aimed for each of the eight areas, in total 1,600 participants in each of the three campaigns. Thousand hundred and ninety-five mothers of newborn babies participated in this biomonitoring campaign. Only 35 did not fill out the risk perception questionnaire. The target number of 200 participants per study area for the biomonitoring was not reached in every study area; specifically near municipal waste incinerators and in the Albertkanaal zone, these numbers have not been reached. For the perception research: see Table 1 .
Table 1
Number of participants in the study areas
Study areas Number
Urban As 14 of the 24 participants from these areas came from the municipality of Menen, our observations cannot be considered representative of areas around Flemish municipal waste incinerators in general. This area will be referred to as Menen +.
Seventy-five percent of the mothers were between the ages of 25 and 35, and the highest level of education of most mothers was higher secondary education, both technical and general (see Table 2) . 
Questionnaire
The large size of the questionnaires needed for interpretation of biomonitoring results (personal characteristics, environment and health related topics, lifestyle and food habits) forced us to attach a very limited number of questions focussing on risk perception. Explaining a complex issue such as risk perception in a few questions is very difficult. The same goes for topics such as environment and health. Therefore, we had to limit the scope of the questionnaire. The fact that the perception research on the combination of environment and health is rather new in Flanders also means that the research is rather experimental in character. Furthermore, the use of a written survey method has several well-known limitations. Even though a very complex issue such as risk perception neither thoroughly nor fully understood by means of a survey (see for example, Wynne, 1992), we opted for this opportunity because it still may contribute, together with other forms of perception research, to better understanding and better risk communication and management. Furthermore, involving perception research directly with environmental and health research may contribute to overcoming the big gap between science and society. Both pragmatic and experimental reasons for this perception research thus influenced our choices.
The questionnaire consisted of closed and open-ended questions. Both have advantages and disadvantages. Partly this choice was made because of a practical reason: using (some) closed questions would make the process of analysing data easier. Of course sufficient knowledge about the options respondents may choose should be present. In order to include 'missed' options, each closed question that offered a wider variety of options had at least one open category for respondents to add other options.
For issues where we considered it would be more appropriate to focus on the vocabulary of the respondents and try not to steer the answers too much, we used openended questions. These concerned mainly issues where we believed the explorative nature of the questionnaire to be more important than the aim to achieve statistically reliable outcomes.
Issues
We selected a wide variety of relevant issues for our research at the beginning of the project. Because of the practical limitations, we needed to restrict to the following selection of issues (see Table 3 ).
Table 3
Relevant research issues in the questionnaire
Issues in the questionnaire
Are there environmental problems in the neighbourhood you live in?
And if so, do these problems have an impact on the health of household members?
Which actors do you trust with regard to information on environmental problems? And which actors should inform you? And what are the actors you have experience with?
Which actors are considered as mainly responsible for solution of environmental problems
How should local residents be involved with regard to policymaking on environment and health? Do you yourself want to be involved?
Do you want to take part in further risk perception research?
Environmental policymaking: what should be improved?
Specific environmental problems and health effects were addressed with open-ended questions. In addition to the last issue, environmental policymaking, was examined using an open-ended question. The other issues were examined mainly using closed questions with a limited choice of options. Ranking of the environmental issue amongst other given key problems or worries (such as world peace, employment and poverty) was avoided, seen the regional and local focus in the inquiry.
Analysis
The answers to the closed questions were scanned and statistically analysed with Statistical Package for the Social Sciences (SPSS). The answers to the open-ended questions or categories were coded and entered in the database by hand. Statistical analysis was only done where a number of respondents were sufficient. Where numbers were insufficient for statistical analysis, we used descriptive analysis. The biggest challenge with regard to the analysis of the open-ended questions concerned the specific environmental problems. To illustrate our analysis, we give two examples:
1 lead and cadmium pollution by industrial factory A and 2 heavy metals in the soil caused by industry.
In both the examples, heavy metals are mentioned. The first respondent labels the specific metals and attributes the specific name of the actor causing the problems: industrial factory A. The second respondent names the place where the pollution is to be found and generalises the cause to 'industry'. This can be unravelled and sorted in the following manner (Table 4) : Table 4 Example analysis of open-ended questions The main questions we tried to answer in our research were the following (Table 5) : 4 Do answers to questions differ per geographic research area?
5 Can we explain these differences based on geographical differences?
6 Can we find other variables (e.g. age or educational level) that explain geographical differences in perceptions?
The fourth analytical question fits with one of the central research questions of the biomonitoring: can divergent monitoring results be explained by differences between the different areas, each representing different types of environmental situations?
Results
Response rate
The response to the questionnaire was high: over 97.0% of the mothers participating in the biomonitoring completed the perception questionnaire. Most individual questions also had high response rates.
Local environmental problems
Of the mothers 57.2% indicated no environmental problems in their residential areas (6.3% missing). Of the mothers that do indicate an environmental problem (36.5%), most reside in areas with industrial activities or in urban agglomerations (see Figure 1) . A lower percentage of respondents in areas with fruit orchards and in rural areas generally, indicated environmental problems; not very surprising, since the countryside has the image of being relatively less problematic with regard to the environment. When we compare this with the outcome of the biomonitoring (http://www.milieu-engezondheid.be/), we notice a strikingly different picture. The biomonitoring indicated that, in several rural areas, levels of persistent chlorinated compounds such as dioxin-like compounds and Polychlorinated Biphenyls (PCBs), were relatively high compared to the industrial zones of Olen and Albertkanaal, near ports, and the urban agglomeration of Ghent.
Figure 1 Presence of local environmental problems in study areas
The differences between regions in the proportion of mothers indicating an environmental problem are statistically significant (p < 0.0001). 1 The differences between age groups and levels of education in the proportion of mothers indicating an environmental problem are also statistically significant (respectively, p = 0.003 and p < 0.0001). The data clearly show (Figure 2 ) a positive relationship between age and the number of mothers that indicates an environmental problem. The same is true for the highest level of education: mothers with a higher educational level more often indicated environmental problems. Logistic regression analysis showed that the differences in perceptions of environmental problems between areas remain statistically significant, even after correcting for effects of age and educational level. The correlation between study area and perception of environmental problems thus remains statistically significant (R 2 = 0.194).
Figure 2 Presence of local environmental problems according to different age groups
On the basis of these results, we cannot explain the relatively large proportion of mothers who did not articulate environmental problems. Nor can we explain the differences because of age and educational level although we know that environmental consciousness is, generally spoken, linked up to higher education and welfare (and socialisation on its turn). This relation also counts for the Flemish population in general (Ackaert and Swyngedouw, 1998) . Further research may provide indications that are more precise. It may be helpful to formulate some further research questions and think about possible explanations.
One possible explanation could be that some people do not indicate environmental problems because of what may be called 'coping behaviour'. As in the case of the residents living next to a polluting factory (Keune et al., 2002; Keune, 2003) , some respondents may ignore the issue for more or less similar reasons, such as lack of opportunities to change the situation, or lack of trust in risk management. Furthermore, some respondents may consider themselves economically dependent upon, e.g. industrial activities that cause problems (see for example, Wynne, 1996) . In addition, respondents may relate environmental problems to 'their (Western) way of living', a way of living they do not intend to give up: therefore, a strategic response may be the consequence.
We cannot exclude the possibility of misinterpretation of the questions in the questionnaires. Perhaps some respondents understood the word 'environment' differently to how the researchers understood it (see also Weale, 2000 for comparable difficulties with the Eurobarometer). Perhaps this explains partly the influence of educational level: more of the respondents with higher levels of education probably share the vocabulary of researchers who also have a higher educational level. Possibly lack of, or different kinds of, information about environmental conditions may also be of influence here: perhaps those with higher educational levels have more or different information about the environment.
Of the mothers that indicated an environmental problem (36.9% of all respondents), most of them indicated that they worried about the health consequences of these environmental problems (78.0%). Moreover, most of these mothers articulated specific environmental problems (99.8%). The main categories we distinguished for these issues were environmental compartment (soil, air and water) and types of nuisance (smell, sound and light), pollutants and polluter. Because of the open nature of our approach to this issue, statistical relevance is relatively poor, as we indicated earlier in this paper: 212 respondents named an environmental compartment; 164, a pollutant and 379, a polluter. The main environmental problems indicated by the respondents are air pollution and emissions from traffic. The main polluters that were mentioned are companies. When we examine differences between study areas, we must highlight that statistical interpretations are not appropriate because of small numbers. Therefore, these results need to be analysed with care and can only lead to suggestions for further research. Some interesting differences show up between the study areas with regard to the sources of pollution. In most areas, companies were mentioned most often as polluters. However, in the urban agglomeration and in rural areas, traffic and, to a lesser extent, private polluters also scored relatively high as local environmental problems.
To what extend does the perception of environmental problems coincide with 'reality' one may ask. With regard to the negative impact of traffic on the environment, this certainly coincides with the findings of Flemish environmental research (Van Steertegem, 2005) . With regard to the impact of companies conclusions cannot be drawn unambiguously (ibid.). First of all, a lot of smaller companies still contribute significantly to environmental pollution. Secondly, some of the bigger companies score relatively better on environmental performance. This does not mean that their contribution to environmental pollution is not substantial. Thirdly, some of the bigger companies still discharge vast amounts of pollutants. The contribution of households to environmental pollution seems to be underestimated when we look at perceptions: especially incineration of household waste at home is problematic (ibid.). According to experts, overall companies certainly contribute substantially to environmental pollution. Nevertheless, experts indicate that the contribution of traffic to pollution is bigger (ibid.).
Health effects
Only a small number of mothers who indicated environmental problems also indicated health effects caused by these problems either on themselves or on other members of their household (66 respondents out of 423). This means that only a small number of the respondents who indicated both environmental problems and concern with regard to health effects actually indicated health problems related to these environmental problems. Paradoxical as this may seem, this might not be that surprising when we take into account the very complex relation between health and environment: health effects are difficult to link directly to purely environmental factors, and may only become obvious in the long run, for example in the case of cancer. Possibly, we should link concern more to the issue of risk. The fact that respondents do not see health effects at a certain moment in time does not mean that they do not worry about the risk of becoming ill.
Most respondents who indicate the existence of environment-related health problems articulated specific health effects (60 out of 66). About half of the health problems that were indicated concern respiratory problems. This seems to be consistent with the indication of air pollution as one of the main environmental problems. Other effects mentioned included allergies, Chronic Fatigue Syndrome, eczema, headaches, ear problems and stress.
Trust, participation and policy
Issues with regard to environment and health rank high on the political agenda. Half of the questions of the questionnaire were related to policymaking. One of the main issues is trust in actors involved in risk communication and management. Another important issue is the involvement of the public in policy and decision-making.
Trust
Trust is a very complex issue, difficult to grasp in a short questionnaire. Therefore, we do not pretend to have captured this topic fully. We investigated one aspect of trust by asking respondents how much they trust several (pre-given) actors that may function as sources of information on local environmental problems (in principle respondents had to score every source on a scale from little to moderate to high trust). The list of actors was composed based on experience within the field of local and environmental policymaking and communication media. The fact that the category 'other' was hardly used shows that the pre-given list of actors was rather exhaustive (Figure 3 ):
Figure 3 Trust in information sources on environmental problems
The results of this survey regarding perception bear a striking resemblance to those of a recent Eurobarometer poll (European Commission, 2005) . First, we notice the very negative perception of polluters. This is rather similar to the lack of trust we find in this Eurobarometer poll 2 with regard to companies. Companies also appear to be the main cause for environmental problems according to the respondents in our study. Another similarity is the amount of trust in scientists, who score relatively high in both this Eurobarometer poll and in our research. Also rather comparable is the overall moderate trust in governmental authorities, local, regional and central. We see the same moderate trust with regard to the media in our research. The Eurobarometer poll differentiates between different forms of media, such as television, newspapers and radio. This makes it difficult to compare.
In this Eurobarometer poll, environmental organisations score clearly highest. In our research, however, their score is rather moderate. Both scientists and general practitioners (not part of the Eurobarometer research) score well in our research. In addition, actors such as educational organisations and family and friends score relatively better in our research than in this Eurobarometer poll. Political parties, second of the least trusted actors in our research, were not part of this Eurobarometer research, except for the green parties.
Statistical analysis on possible correlations between trust and respondents' characteristics was only possible with regard to individual types of actors as source of information on local environmental problems. We found a statistically significant positive correlation between trust and educational level with regard to the municipality (p = 0.048), regional and central government (p = 0.002), scientists (p < 0.0001), and environmental organisations (p = 0.019): a higher educational level is related to a higher trust with regard to these actors. We found a statistically significant negative correlation on trust and age, but only with regard to two actors: general media (p = 0.014) and political parties (p = 0.015).
We also asked respondents who they think are necessary sources of information with regard to environmental problems. We see little correlation here with the issue of trust. Actors that scored relatively moderate on trust, in particular governmental authorities, followed by the media, and environmental organisations, were expected to be essential sources of information. It is striking that actors that score higher on trust, scientists and general practitioners, did not score accordingly high here. They even scored a little lower than the polluters who were clearly perceived as being much less trustworthy.
When we compare these results with the outcomes of a question on actual experience with information sources with regard to environmental problems, we see more or less the same picture: media and governmental authorities, especially municipalities, scored relatively high.
Finally, we asked who should be responsible for solving environmental problems (Figure 4 ): Figure 4 Actors responsible for solving environmental problems Clearly, respondents saw actors who cause problems as responsible for solving those problems in the first instance. Governmental authorities clearly played a second role. Whether the role of governments is linked mainly to steering the policy process or also to other responsibilities such as, costs, is not clear from these results.
We may conclude that trust in actors, trustworthiness of information and responsibility, are not necessarily 'in the same hands'. Experts such as scientists and general practitioners seem to be most trustworthy when it comes to information content with regard to environmental problems. For 4 out of 11 (pre-given) actors we see a statistically significant positive correlation with educational level and for two actors a statistically significant negative correlation with age. Preferred messengers for such information seem to be in first place governmental authorities, followed by the media. The least trustworthy actor, the polluter, is the first order responsible for solving these problems, followed though closely by governmental authorities. According to the respondents governmental authorities have to play a crucial role, but should perform better in order to gain more trust.
Participation
One of the strategies governmental institutions consider in order to gain (more) trust is involvement of the public in the policymaking process. However, participation is as complex a topic as trust. Here also, we can only focus on some aspects.
We asked respondents what form of participation by local residents is preferred with regard to policies that aim to solve environmental problems ( Figure 5 ):
Figure 5 Involvement of local residents in environmental policymaking
Clearly, most of the respondents preferred some form of active involvement. It is striking that interactive forms of participation (group discussions and working group) score equally high as non-interactive ones (survey and referendum). Statistical analysis on possible correlations between involvement and respondents' characteristics was only possible on the distinction between some form of involvement on the one hand and no involvement or merely supply of information on the other hand. We see a statistically significant positive relation with regard to preference for involvement and educational level (p = 0.004; Figure 6 ):
Figure 6
Involvement of local residents in environmental policymaking according to respondents with different educational levels
Even though the majority of respondents stressed the importance of participation in general, when asked on an individual level, enthusiasm seemed to be less obvious. The mothers of 72.1% indicate unwillingness to participate personally. Some respondents would be willing to participate under certain conditions. Most conditions focussed on the quality of the process, such as, influence and the constructive nature of the process, openness, objectivity and practical support. When we look at the respondents' characteristics, we can find some interesting correlations with the willingness to participate. We do not find clear correlations with the study areas, but age (p < 0.0001) and educational level (p < 0.0001) clearly show a positive correlation. The same correlations were found with the perception of environmental problems. In conclusion: we see a link between the number of perceived environmental problems, the willingness to participate in problem solving, and a higher age and educational level. Also a positive relation was found between a preference for some form of involvement and educational level.
When governmental authorities decide to organise participation, they should take it seriously according to most respondents. This does not imply a shift of responsibilities to the public with regard to decision-making. The voice of the public should be taken seriously, but the authorities make the decisions. This corresponds with the way participation is looked at by the Centre of Expertise for Environment and Health in their work for the Flemish government.
Policy
At the end of the questionnaire, we asked in an open-ended question what should be improved with regard to environmental policy. Here, a wide range of answers came up, difficult to analyse statistically. Most topics that came up focus on any one of the three main issues: barriers to policy, practical solutions and measures, and quality of the policy process itself. One striking barrier concerned a necessary mentality shift. For most people, this was assessed to be rather hopeless. Another barrier referred to the 'window dressing' character of environmental policymaking, having therefore little practical impact. Finally, a noticeable barrier that was mentioned referred to little space for policymaking within the boundaries of the neo-liberal system.
Respondents put forward a great number of practical suggestions and measures. Some striking examples: free monitoring of children with regard to allergies less involvement from politics limiting residential areas Energy audits for every household.
Finally, some examples of quality improvement: accurateness, decisiveness, justice, control and monitoring activities, and the use of independent information.
Perception research
What did respondents think about perception research? Without their support, this kind of research is impossible. Again, we did not have the opportunity to go into detail within this subject. We limited ourselves to ask whether respondents would be willing to cooperate in further perception research, and if not, why. The respondents of 42.0% indicated willingness to participate in further perception research, while 49.0% indicated no willingness (9.0% missing). In contrast with conditions that came up with regard to participation, here the main reasons for absence of willingness to participate did not focus on quality (of the research) but on lack of time. Specific reasons put forward included: it is useless; it is the responsibility of experts; limited knowledge. This is contradictory to the items mentioned for conditional participation in policymaking.
When we look at individual characteristics, it is striking to see (again) a positive correlation between the willingness to cooperate and both age (p = 0.021) and educational level (p < 0.0001). Different study areas do not show much difference.
Discussion and conclusions
What is the importance of perception research to biomonitoring? We evaluate this from, respectively, the perspective of risk communication, knowledge integration, participation and perception management.
Risk communication
Some interesting messages for risk communication do arise from the results of the perception research. Investigating the health risks of environmental problems is the main aim of the biomonitoring. The 'unexpected' elevated levels of persistent chlorinated substances in samples from participants of rural areas were most conspicuously divergent from the perceptions of the respondents living there. It is wise to consider this when communication about biomonitoring results is undertaken in those areas.
Another informative result for communication is the fact that, in general, more than half of the respondents do not indicate any environmental problems. Apart from this being most specific for the study areas close to fruit orchards and the rural areas, this mainly holds for respondents relatively younger of age and with lower educational levels. The reasons for these last two factors are difficult to explain based on this research. We developed some hypotheses for further research: differences in vocabularies and levels of information with regard to the environment, coping behaviour, dependencies (e.g. economically), and perception of quality of life. Taking into account, these elements may improve the effectiveness of communication.
When we look at the indications with regard to sources of information on environmental problems, some lessons may be learned. Channels of communication do not necessarily coincide with sources of knowledge production: scientists and general practitioners appear to be most trustworthy, but are not seen as main channels for giving information. In addition, trust and responsibility do not necessarily coincide: the least trusted actor, the polluter, is seen as the first responsible for solving the problems. Clearly, for some obvious risk communication channels (media and government) it may be fruitful to invest in trustworthiness. For the Centre of Expertise for Environment and Health (scientists) when making use of such channels, the insights from perception research can be informative.
Knowledge integration
Do the opportunities of this perception research (from a social scientific point of view) show in the practice of the medical and environmental experts? Does an interdisciplinary approach pay? Are the perceptions of the participants taken seriously? For now, this is only the case in a rather modest way. Of course, these processes take time and a lot of effort. The primary concern is the scientific responsibility of generating data and interpreting them scientifically. While trying to build bridges towards policy interpretation, the limitations of an exclusively scientific endeavour clearly showed: no scientist or group of scientists dared to claim to have the necessary and overarching knowledge to answer difficult questions (e.g. on medical and environmental policy priorities) when other than scientific factors had to be taken into account (economics, social preferences and feasibility of policy measures).
Together with the medical and environmental scientific experts and policymakers, the social scientists worked on the preparation of an action plan (Koppen, Keune and Casteleyn, 2005) for the interpretation, use and possible policy measures, with regard to the biomonitoring results. The social scientists especially focussed on the quality of the process. How to organise in a practical, relevant and efficient manner a high quality dialogue and cooperation between different actors, at different stages of the process: interpretation, further research, decision-making and policymaking. The main element the social scientists contributed was the development of a practice cycle: a practical procedure for assessment and decision-making. Part of this process is the composition of a jury that will judge relevant data and knowledge in order to give advice to the government. The jury will be made up of experts, stakeholders and (other) citizens. For the jury, we developed a multi-criteria analysis method. The action plan was agreed by both the Centre of Expertise for Environment and Health and policy representatives, and was adopted by the government.
One of the sources of information the Centre is considering to use for the detection of possible sources of pollution in the framework of this action-plan is the information gathered in the perception research. The environmental problems indicated by the respondents, as well as their willingness to cooperate further, may be proof of the value of the search for the additional knowledge needed to improve policymaking. In addition, information on trust and policymaking may contribute to take into account the social complexity of health and environment issues. These will be interesting steps towards inter-and transdisciplinary forms of knowledge integration and cooperation with regard to complex problems such as health and environment.
Participation paradox and perception management
The same group as discussed above with regard to risk communication (younger mothers with lower educational levels) seems to show less willingness to participate in policymaking and in perception research. We call this a participation paradox: the discrepancy between views on participation (participation is important) and willingness to act on them at a personal level. We cannot fully explain this on the basis of this research, even though the results give some clues for further research. We notice a correlation between the number of perceived environmental problems, the willingness to participate in problem solving, age and educational level. We do not know which factor or factors mainly trigger the willingness to participate: age, educational level or the perception of problems. Part of the explanation probably shows in conditions for participation brought forward by a small group of respondents. These conditions emphasise the importance of good process quality: inclusion of participants' views, objectivity and constructiveness. We may also have to conclude that taking people seriously in risk communication and management is important, but does not necessarily warrant willingness, on behalf of all groups, to take part in participatory processes.
Differentiation in perception management may be another result of perception research. The fact that most respondents who indicate environmental problems are also concerned about the health effects, but at the same time do not seem able to articulate specific health effects, may be of interest to perception management. When policies are for example aimed at reducing air pollution from traffic, information on health consequences may fill a gap in the awareness of people. In addition, differentiation in approaches towards different target groups (residential area, age, educational level and risk perception) may prove to be relevant.
Conclusions
Potentially this perception research is of added value for biomonitoring and policymaking on the basis of biomonitoring results. Though this value is not to be taken for granted and demands interest, openness and effort: without practical use and integration, it loses its meaning with regard to policy-relevant research such as the work of the Centre of Expertise for Environment and Health. The fruitful cooperation of different scientific disciplines within the Centre, and of the Centre with government representatives, is encouraging. First steps are made now and further steps will follow.
Future results on two other target groups of the biomonitoring (adolescents and adults between 50 and 65) will contribute to a more representative picture of perceptions in Flanders. Lessons learned in Flanders probably will be of inspiration to initiatives towards a biomonitoring approach at the level of the European Union: a pilot project to explore this has already started. Therefore, the perception research discussed in this paper can be evaluated as a successful experiment, with great potential for further development and use.
coverage is much larger, since it is done in all European Union member countries. Moreover, the respondents to the Eurobarometer poll better represent the total population than does our research (only results with regard to mothers of newborn babies participating in the biomonitoring). When we look at content, one striking difference is that we focus on the environment and health, whereas the Eurobarometer research does not focus on this combination.
With regard to the question on trust in information sources, the approach also differs: whereas, in our research, in principle, every information source had to be scored, in this Eurobarometer poll respondents had to pick the three sources they trust most.
